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Abstract: Climate change has visible impacts on natural resources and related environment, thus receiving a 
high level of national and international attention. Accordingly, many of these problems can only be solved 
through appropriate scientific methodologies based on Geographical Information System (GIS) Decision 
Support System (DSS), which uses multi-criteria decision analysis methods for environmental impact 
assessment (EIA) from local to regional and regional to global scale. These kinds of studies need huge 
amount of data of various natures (temporal, aerial coverage etc.). The paper presents a detailed overview 
of data with their sources and can be utilized for climate change and for managing the natural resources. 
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1. Introduction 
Human activities are altering the Earth system with 
significant impacts on the environment at the local, 
regional and global scale. Changes in the Earth’s 
climate and loss of biodiversity are undermining 
improvements in human wellbeing and poverty 
alleviation. The challenge of achieving a transition 
to global sustainability is urgent given the 
potentially catastrophic and irreversible 
implications for human societies. On one hand, this 
is a threat to human prosperity on Earth, on the 
other hand, it provides incentives to exploit and 
develop new opportunities for innovation that 
supports sustainable development. 
Reducing the risks caused by climate change is an 
immense challenge. Scientists, policy makers, 
developers, engineers, and many others have used 
geographic information system (GIS) technology to 
better understand a complex situation and offer 
some tangible solutions. Technology offers a 
means to assess, plan, and implement sustainable 
programs that can affect us 10, 20, and 100 years 
into the future. Climate change is one of the 
greatest challenges of our time, and we express 
profound alarm that emissions of greenhouse gases 
continue to rise globally. We are deeply concerned 
that all countries, particularly developing countries, 
are vulnerable to the adverse impacts of climate 
change, and are already experiencing increased 
impacts, including persistent drought and extreme 
weather events, sea-level rise, coastal erosion and 
ocean acidification, further threatening food 
security and efforts to eradicate poverty and 
achieve sustainable development. In this regard we 
emphasize that adaptation to climate change 
represents an immediate and urgent global priority. 
The sciences are playing an important role in 
linking the fundamental significance of the Earth 
system as life support to appropriate strategies for 
development which build on its continued 
functioning. The sciences should continue to play 
an increasing role in providing for an improvement 
in the efficiency of resource utilization and in 
finding new development practices, resources, and 
alternatives. There is a need for the sciences 
constantly to reassess and promote less intensive 
trends in resource utilization, including less 
intensive utilization of energy in industry, 
agriculture, and transportation. Thus, the sciences 
are increasingly being understood as an essential 
component in the search for feasible pathways 
towards sustainable development 
2. Data base related to Climate Change 
The data established in the database mainly include 
topography data, weather data, soil data, and 
social-economical data. The weather data we use in 
our study such as monthly maximum air 
temperature, monthly minimum air temperature, 
monthly standard deviation maximum air 
temperature, monthly standard deviation minimum 
air temperature, monthly precipitation, and monthly 
standard deviation of daily precipitation, are from 
WMO with time series of daily maximum and 
minimum temperature, daily precipitation and 
elevation for about 6000 available terrestrial 
stations at global level over the period from 1980 to 
1990. Weather data are interpolated by 
topographically and climatologically informed 
interpolation method to translate point data into 
graded data (Tan and Shibasaki, 2002). Future 
climate change data for monthly maximum and 
minimum temperature and precipitation are derived 
by Intergovernmental Panel on Climate Chang 
(IPCC) from the first version of the Canadian 
Global Coupled Model (CGCM1) with the standard 
concentration of CO
2 
developed by the Canadian 
Centre for Climate. (Table1 and Table2) 
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Table1: Different Data Base Sources 
A. Air-Sea Interface Data and Atmospheric Data 
Dataset Name 
Spatial 
Resolution(L
on/Lat) 
/Number of 
Stations 
Spatial 
Extent 
Time Period 
Temporal 
Resolution 
Remark/ Description 
COADS 2x2 Global Jan 1854,Dec 1992 Monthly 
Comprehensive Ocean-Atmosphere Data 
Set: Trimmed monthly summaries 
GOSTA 5x5, 1x1 Global 
Various: Jan 
1851,Dec1995 
Monthly Global Ocean Surface Temperature Atlas. 
IRI Analyses 
ENSO-RP 
0.5x0.5, 
2.5x2.5 
Global 
Dec - Feb,Nov - 
Jan 
Seasonal 
Probabilistic precipitation anomalies 
associated with ENSO 
NOAA NCDC 
ERSST 
2x2 Global Jan 1854, Jun 2005 Monthly 
Extended reconstructed global sea surface 
temperature data based on COADS data 
NOAA NCEP 
EMC CMB 
GLOBAL  
1x1 Global 
Nov 1981, Apr 
2013 
Five Days, 
Weekly, 
Monthly 
Climatologically and observed sea surface 
temperature fields blended from ship, buoy 
and bias-corrected satellite data at multiple 
time scales 
NOAA NCEP 
EMC CMB 
GODAS 
1x0.33333
09 
Global 
[74.5s,64.4
99n] 
Jan 1980, Mar 
2013 
Monthly Global Ocean Data Assimilation System 
OBERHUBER 2x2 Global Jan,Dec Monthly 
Max Planck Institute heat flux and surface 
radiation climatology over global oceans. 
OSUSFC 5x4 Global Jan,Dec Monthly 
Global ocean heat flux and wind stress from 
Oregon State University Climate Research 
Institute 
RC 2x2 
[101e,71w]
, [29s,29n] 
Jan,Dec Monthly the IRI/LDEO collection of climate data 
SOC GASC97 1x1 
Global, 
[84.5s,84.5
n] 
Jan,Dec Monthly 
Global air-sea heat and momentum flux 
climatology from the Southampton 
Oceanography Centre. 
CDIAC msu 2.5x2.5 
Global, 
[58.75s,58.
75n] 
1 Jan 1979,31 May 
1994 
Daily MSU-measured precipitation from CDIAC. 
CDIAC tr051 5x4 
Global, 
[62s,86n] 
Dec 1850 - Feb 
1851,Sep-Nov 
1989 
Seasonal 
Comprehensive precipitation anomaly data 
set for global land areas 
IITM 
7 Regions, 
29 
Subdivisio
ns 
[65e,98e], 
[5n,35n] 
Jan 1871,Dec 
2002; 
Jan 1901,Dec 1990 
Monthly 
Subdivision-, region-, and country-level 
precipitation and temperature data for India. 
IRI Analyses 
ENSO-RP 
0.5x0.5, 
2.5x2.5 
Global 
Dec - Feb,Nov - 
Jan 
Seasonal 
Probabilistic precipitation anomalies 
associated with ENSO 
IRI Analyses 
SPI 
2.5x2.5; 
0.5x0.5 
Global 
Various: 1901-
Present 
Monthly 
Standardized Precipitation Index analyses of 
multiple global precipitation datasets. 
Indices India Na Na 
Jun-Sep 1813,Jun-
Sep 1998 
Monthly Summer monsoon rainfall data from India. 
NASA GPCP 
V1DD 
1x1 Global 
1 Oct 1996, 30 Apr 
2008 
 
Daily 
1-degree daily combination precipitation 
estimates. 
NASA GPCP 
V2 
2.5x2.5 Global Jan 1979, Dec 1985 Monthly 
Combined satellite-gauge precipitation 
estimates and error estimates from the 
Global Precipitation Climatology Project. 
NASA GSFC 
TOMS 
NIMBUS7 
1.25x1 Global 
1 Nov 1978,6 May 
1993; 
Jan 1980, Apr 1993 
Daily, 
Monthly 
Aerosol index and erythemal UV irradiance 
data from the Nimbus-7 TOMS instrument 
NASA msu 2.5x2.5 
Global, 
[58.75s,58.
75n] 
1 Jan 1979, 31 May 
1994 
Daily 
Gridded oceanic rainfall data from the 
Microwave Sounding Unit. 
NOAA NCDC 
DAILY 
GLOBALSOD 
 
14676 
Stations 
Global 
1 Jan 1994, 31 Dec 
1999 
Daily 
Description: Global daily WMO weather 
station data. 
NOAA NCDC 
GCPS 
5x5 Global Jan 1851, Dec 1993 Monthly 
Baseline climatologically dataset of gridded 
temperature and precipitation anomalies 
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B. Climate Indices , Cloud Characteristics and Radiation Budget Data 
 
Dataset 
Name 
Spatial 
Resolution(Lon/Lat) 
/Number of Stations 
Spatial Extent Time Period 
Temporal 
Resolution 
Remark/ Description 
IRI 
Analyses 
SPI 
2.5x2.5; 0.5x0.5 GLOBAL 
Various: 
1901-Present 
MONTHLY 
Standardized Precipitation 
Index analyses of multiple 
global precipitation 
datasets. 
Indices india NA NA 
Jun-Sep 
1813,Jun-Sep 
1998 
MONTHLY Southern Oscillation Index 
IRI 
Analyses 
SPI 
2.5x2.5; 0.5x0.5 GLOBAL 
Various: 
1901-Present 
MONTHLY 
Standardized Precipitation 
Index analyses of multiple 
global precipitation 
datasets 
Indices 
HANSEN 
NA NA 1867,1994 
MONTHLY, 
SEASONAL, 
YEARLY 
Analyses of average global 
temperature at annual, 
seasonal, and monthly time 
scales. 
Indices nino NA NA, NA 
Jan 1856,Apr 
2013 
MONTHLY 
Indices representative of 
the NINO 1 and 2, NINO 
3, NINO 3 
Indices soi NA NA, NA 
Jan 1951,Mar 
2013 
MONTHLY Southern Oscillation Index. 
CAYAN 5x5 
GLOBAL 
[40S,70N] 
Jan 1946,Mar 
1998 
MONTHLY 
Heat flux and irradiance 
data analysis of COADS 
from Cayan of Scripps 
ERBE 
GLOBAL 
2.5x2.5 GLOBAL 
Feb 1985,Dec 
1988 
MONTHLY 
Global shortwave radiation 
budget data derived from 5 
Years of ERBE 
measurements . 
 
MONTHLY 
GRIDDED 
derived from the Global Historical Climate 
Network . 
NOAA NCDC 
GHCN v2 
7280 
Stations 
Global, 
[90s,82.5n] 
0011 1 Jan 1701 - 
0011 1 Feb 
1701,Apr 2013 
Monthly 
Monthly weather station temperature data 
from the Global Historical Climate Network. 
NOAA NCDC 
GHCN v2beta 
20590 
Stations 
Global, 
[90s,82.5n] 
0011 1 Jan 1697 - 
0011 1 Feb 1697, 
Apr 2013 
Monthly 
Monthly weather station precipitation data 
from the Global Historical Climate Network 
NOAA NCDC 
GHCN_Daily 
version1 
33147 
Stations 
Global, 
[90s,82.52
n] 
1 Jan 1833, 29 Feb 
2004 
Daily 
Global daily precipitation, minimum 
temperature, and maximum temperature 
data. 
NOAA NCEP 
CPC CAMS 
2x2 Global Jan 1950, Apr 2013 Monthly 
Climate Anomaly Monitoring System 
monthly gridded and station precipitation 
and temperature data 
NOAA NCEP 
CPC 
CAMS_OPI 
2.5x2.5 Global Jan 1979, Apr 2013 Monthly 
Climate Anomaly Monitoring System 
Outgoing longwave radiation Precipitation 
Index data. 
NOAA NCEP 
CPC 
CAMS_OPI 
2.5x2.5 Global Jan 1979, Apr 2013 Monthly 
Climate Anomaly Monitoring System 
Outgoing long wave radiation Precipitation 
Index data 
NOAA NCEP 
CPC EVE 
13701 
Stations 
Global 
Sep 1982, Apr 
2013 
Monthly 
Description: Monthly station precipitation 
and temperature data from the Climate 
Prediction Center. 
UEA CRU 
Global 
3.75x2.5 Global Jan 1900, Dec 1996 Monthly 
Historical monthly precipitation dataset for 
global land areas 
UEA CRU 
TS2p1 
0.5x0.5 Global Jan, Dec 
Monthly, 
Seasonal 
Description: Mean surface climate data over 
global land areas, excluding Antarctica, 
including tercile and percentile data. 
CDIAC tr051 5x4 
Global, 
[62s,86n] 
Dec 1850 - Feb 
1851, Sep-Nov 
1989 
Seasonal 
Comprehensive precipitation anomaly data 
set for global land areas 
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GEDEX 
isccp_c2 
2.5x2.5 GLOBAL 
Jul 1983,Dec 
1990 
MONTHLY 
Monthly mean cloud 
product from the 
Greenhouse Effect 
Detection Experiment 
NASA 
ERBE 
2.5x2.5 GLOBAL 
VARIOUS: 
1984-1990 
MONTHLY 
Earth radiation budget 
data, including albedo and 
outgoing radiation data 
variables, among others. 
NASA 
ISCCP D2 
6596 STATIONS GLOBAL 
Jul 1983,Aug 
2001 
MONTHLY 
Cloud characteristics, 
including amount, optical 
thickness, and cloud top 
pressure and temperature, 
for multiple cloud types 
from the the International 
Satellite Cloud 
Climatology Project . 
NASA 
ISLSCP 
GDSLAM 
Radiation-
Clouds 
1x1 GLOBAL 
Jan 1987,Dec 
1988 
MONTHLY 
Global data sets for land-
atmosphere models, 
including radiation and 
cloud properties. 
NASA 
ISLSCP 
GDSLAM 
Radiation-
Clouds 
1x1 GLOBAL 
Jan 1987,Dec 
1988 
MONTHLY 
Global data sets for land-
atmosphere models, 
including radiation and 
cloud properties. 
NOAA 
NCEP CPC 
GLOBAL 
2.5x2.5; GLOBAL  
VARIOUS: 
1974-Present; 
0000 1 Jun 
1974,0000 31 
Jan 2013 
DAILY, 
FIVE DAYS, 
MONTHLY 
Outgoing longwave 
radiation data at various 
time scales from the 
Climate Prediction Center. 
UEA CRU 
TS2p1 
0.5x0.5 GLOBAL Jan,Dec 
MONTHLY, 
SEASONAL 
Mean surface climate data 
over global land areas, 
excluding Antarctica, 
including tercile and 
percentile data. 
 
c. Forecast Data 
Dataset Name 
Spatial 
Resolution(Lon/Lat) 
/Number of Stations 
Spatial 
Extent 
Time 
Period 
Temporal 
Resolution 
Remark 
IRI FD ECHAM4.5 
Forecast psst 
ensemble12 
MONTHLY 
2.8125x2.789328 GLOBAL 
Jan 
1968,Jun 
2003 
MONTHLY 
Retrospective 
ECHAM4.5 ensemble 
forecasts based on 
persisted SST. 
IRI FD 
Seasonal_Forecast 
Precipitation 
2.5x2.5 GLOBAL 
Oct-Dec 
1997,Aug-
Oct 2013 
SEASONA
L 
Seasonal forecasts for 
probabilities of below-
normal, above-normal, 
and extreme precipitation 
and temperature 
IRI FD 
Seasonal_Forecast 
Temperature 
2x2 GLOBAL 
Jan-Mar 
1998,Aug-
Oct 2013 
SEASONA
L 
Seasonal forecasts for 
probabilities of below-
normal, above-normal, 
and extreme precipitation 
and temperature . 
NOAA NCEP CPC 
CA_SST updates 
2.5x2.5 GLOBAL 
Jun 
2004,Jun 
2014 
MONTHLY 
Constructed Analog Sea 
Surface Temperature 
Forecasts 
NOAA NCEP CPC 
CA_SST v200608 
2.5x2.5 GLOBAL 
Mar 
1956,Jul 
2007 
MONTHLY 
SST hindcasts/forecasts 
released Aug 2006 . 
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C. Ice Core Data and Oceanographic Data 
Dataset 
Name 
Spatial 
Resolution(Lon/Lat) 
/Number of Stations 
Spatial Extent 
Time 
Period 
Temporal 
Resolution 
Remark 
ARCTIC 
STATION 
35 STATIONS 
[14.855W,163.68E], 
[70N,88.333N] 
NA NA 
Oceanic station data for 
the Arctic Region . 
GOSTA 5x5, 1x1 GLOBAL 
Various: Jan 
1851,Dec19
95 
MONTHLY 
Global Ocean Surface 
Temperature Atlas 
ICE 3 STATIONS VARIOUS 
VARIOUS:  
249.7 kya, 
0.1 kya 
VARIOUS 
Chemical measurements 
from ice cores. 
NASA 
ISLSCP 
GDSLAM 
Snow-Ice-
Oceans 
1x1 GLOBAL 
Jan 
1987,Dec 
1988 
MONTHLY 
Description: Global data 
sets for land-atmosphere 
models, including snow 
cover and depth, sea ice, 
and sea surface 
temperature data. 
LDEO 
Deep_Sea_C
ore 
8182 STATIONS 
GLOBAL, 
[65.65S,78.9N] 
NA NA 
Deep sea core data from 
Lamont-Doherty Earth 
Observatory . 
NASA 
ISLSCP 
GDSLAM 
Snow-Ice-
Oceans 
1x1 GLOBAL 
Jan 
1987,Dec 
1988 
MONTHLY 
Global data sets for land-
atmosphere models, 
including snow cover 
and depth, sea ice, and 
sea surface temperature 
data. 
NOAA 
NCEP EMC 
CMB 
GODAS 
1x0.3333309 
GLOBAL 
[74.5S,64.499N] 
Jan 
1980,Mar 
2013 
MONTHLY 
Global Ocean Data 
Assimilation System. 
NOAA 
NODC 
WOA98 
1x1 GLOBAL Jan, Dec 
MONTHLY, 
SEASONAL, 
ANNUAL 
World Ocean Atlas 1998, 
an atlas of objectively 
analyzed fields of major 
ocean parameters at 
monthly, seasonal, and 
annual time scales. 
 
3. GIS Based Decision Support System for 
Sustainable Earth System  
In the late 1960s and early 1970s, few firms and 
scholars began to develop Decision Support 
Systems (DSS), which became characterized as 
interactive computer-based systems that help 
decision makers utilize data and models to solve 
complicated and ill-defined or ill-structured 
problem (see Morton, 1971; Alter, 1980; Sprague 
and Carlson, 1982; Arentze, 1999). Problem 
structure is related to uncertainties regarding the 
objectives of decision makers and/or the cause-and-
effect relationships of a problem. Ill-defined 
problems occur when the problem is not well 
understood and ill-structured problems occur when 
the problem is understood but possible actions and 
developments are uncertain. Thus, the decision 
process is characterized by complexity and open-
endedness. The decision-making organization 
usually begins with little understanding of the 
decision it faces or the route to its solution, or has 
only a vague idea of what that solution might be 
and how it will be evaluated when developed 
(Arentze, 1999). 
The fundamental analytical functions of a GIS-
based spatial decision-support system include (1) 
query analysis, (2) proximity or buffer analysis, (3) 
overlay analysis, (4) neighborhood analysis, (5) 
network analysis, and (6) modeling. Various 
combinations of these functions are commonly 
used during the geographic data analysis process. 
GIS is not an end in itself, however, but provides a 
valuable foundation for further analysis. A spatial 
decision-support system can be based on the 
primary functions of a GIS, but these basic 
functions need enhancements for analysis and 
modeling. For instance, for food-security analysis it 
is possible to link a GIS to a model that predicts 
grain yields from a range of spatial input data, such 
as soils, climate, and topography. This model can 
be linked to economic and demographic models 
showing where people live and the grain demand 
from these settlements. The combination of basic 
data, yield modeling, and human demand and 
location analysis provides a way to evaluate food 
security. Hence, using a spatial decision-support 
system is not simply a descriptive exercise. The 
desired outcome is not how the world looks, but 
instead how the world works. A critical feature of a 
spatial decision-support system is its emphasis on 
linking data with analysis tools. Some analyses use 
spatial analysis functions often referred to as GIS 
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modeling in which several data layers are merged 
to create a new synthetic layer. This is often the 
approach for risk assessment. For example, various 
habitat, human population, and climate data layers 
can be merged to provide a vector-borne disease 
risk map as a product. This product can be updated 
rapidly and often is a means to marshal scarce 
resources (Figure 4 and Figure 5). 
4. Conclusion 
Decision Support Systems (DSSs) are considered 
useful tools to cope with complicated issues such 
as climate change and to support decision makers 
in the definition of new strategies such as 
mitigation and adaptation measures. They are 
computer based information systems designed to 
support unstructured problem solving, decision 
making, and decision implementation. DSSs are 
usually characterized by a framework, which refers 
to the assessment and management issues to which 
the DSS responds and for which it offers a specific 
functionalities, and a structure, that describes the 
main components of the system in terms of 
database, model and graphical interface. A DSS is 
expected to support rather than replace judgement 
of decision makers, to assist them and to improve 
effectiveness of decision making rather than its 
efficiency.  Geographic information systems 
provide an excellent medium for data integration 
and a basis for a spatial decision-support system. A 
GIS supports decision-making by providing ways 
to examine and choose among alternative solutions, 
and takes decision-makers beyond the point of 
simply possessing data, information, and 
knowledge. Decision Support Systems (DSSs) are 
considered useful tools to cope with complicated 
issues such as climate change and to support 
decision makers in the definition of new strategies 
such as mitigation and adaptation measures. They 
are computer based information systems designed 
to support unstructured problem solving, decision 
making, and decision implementation. 
 
5. References 
Bolstad, Paul.  2005.  GIS Fundamentals: A First Text on Geographic Information Systems, 2nd. ed.  White 
Bear Lake, MN: Eider Press. 
Burrough, P.A. 1986. Principles of Geographical Information Systems for Land Resource Assessment. 
New York: Oxford University Press. 
Carbognin L., P. Teatini, A. Tomasin, L. Tosi, 2009. Global change and relative sea level rise at Venice: what 
impact in term of flooding. Clim Dyn DOI 10.1007/s00382-009-0617-5. 
Chang, Kang-tsung.  2006.  Introduction to Geographic Information Systems, 3rd. ed.  Boston: McGraw Hill. 
Clarke, Keith C. 2003. Getting Started with Geographic Information Systems, 4th ed.  Upper Saddle River, NJ: 
Prentice Hall. 
DeMers, Michael N.  2005.  Fundamentals of Geographic Information Systems, 3rd ed.  Wiley. 
Huxhold, W.E. 1991. An Introduction of Urban Geographic Information Systems. New York and 
Oxford: Oxford University Press 
Densham, P.J., Spatial Decision Support Systems, Geographical Information Systems, Volume 1 :Principles, 
edited by Maguire, D.J., Goodchild, M.F. and Rhind, D.W., Longman, 403-412, 1991. 
Guoxin Tan, Ryosuke Shibasaki, Kan-Ichiro Matsumura. 2009. Development of a GIS-based decision support 
system for assessing land use status, Center for Spatial Information Science, The University of Tokyo 
Harris, P. G. World Ethics and Climate Change: From International to Global Justice. Edinburgh, UK: 
Edinburgh University Press, 2010. 
IPCC 2007.The Intergovernmental Panel on Climate Change Fourth Assessment Report. Summary for 
Policymakers.  
Kenter et al. The importance of deliberation in valuing ecosystem services in developing countries – evidence 
from the Solomon Islands. Global Environmental Change Human and policy dimension, 21 (2), 505-
521, DOI 10.1016/j.gloenvcha.2011.01.001. 45 
Koeln, G.T., Cowardin, L.M., Strong, L.L. 1994. Geographic information systems. in T.A. Bookhout, ed. 
Research and Management Techniques for Wildlife and Habitats. Fifth Edition. Bethesda: The Wildlife 
Society Pages. pp. 540-566. 
Lo, C.P. and Albert K.W. Yeung.  2002.  Concepts and Techniques of Geographic Information Systems.  Upper 
Saddle River, NJ: Prentice Hall. 
Longley, Paul A., Michael F. Goodchild, David J. Maguire, and David W. Rhind.  2005.  Geographic 
Informaiton Systems and Science, 2nd ed.  Hoboken, NJ: Wiley.Antennucci, J.C., Brown, K., 
Croswell, P.L., Kevany, M.J. 1991. Geographic Information Systems. New York and London: 
Chapman & Hall.  
Climate Change Data Base and GIS Based Decision Support System For Sustainable Earth System. 
 
Asian Journal of Multidisciplinary Studies, 3(6) June, 2015 43 
Palmer, C. "Does nature matter? The place of the nonhuman in the ethics of climate change," The Ethics of 
Global Climate Change, ed. D. G. Arnold. Cambridge, UK: Cambridge University Press, 272-291, 
2011. 
Posner, E. and Weisbach, D. Climate Change Justice. Princeton, NJ: Princeton University Press, 2010. 
Munn, R. E., J. W. M. la Rivière, Dr. N. van Lookeren Campagne (eds),1996.Policy Making in an Era of Global 
Environmental Change,1-15.Kluwer Academic Publishers.Printed in Great Britain. 
Walker, J.D., Black, R.A., Linn, J.K., Thomas, A.J., Wiseman, R., and D'Attilio, M.G. 1996. Development of 
Geographic Information Systems-Oriented Database for Integrated Geological and Geophysical 
Applications. GSA Today: A Publication of the Geological Society of America 6(3):2-7.  
 
 
 
